Interference control refers to the ability to selectively attend to certain information while ignoring distracting information. This ability can vary as a function of distractor relevance. Distractors that are particularly relevant to an individual may attract more attention than less relevant distractors. This is referred to as attention bias. Weak interference control and altered reward sensitivity are both important features of attention deficit hyperactivity disorder (ADHD). However, interference control is typically studied in isolation. This study integrates both. Youths (aged 9 to 17 years) with ADHD (n = 37, 25 boys) and typically-developing controls (n = 38, 20 boys) completed a Stroop task using appetitive words and matched neutral words to assess whether appetitive distractors diminished interference control more in youths with ADHD than controls. In order to test for specificity, aversive words were also included. As expected, appetitive words disrupted interference control but this effect was not stronger for youths with ADHD than the controls. Aversive words, on the other hand, facilitated interference control. Dimensional analyses revealed that this facilitation effect increased substantially as a function of ADHD symptom severity. Possible mechanisms for this effect include upregulation of interference control as a function of induced negative mood, or as a function of increased effort. In conclusion, appetitive words do not lead to worse interference control in youths with ADHD compared with controls. Interference control was modulated in a valence-specific manner, concurrent with mood-induced effects on cognitive control.
impaired cognitive, social, and academic functioning (Barkley, Anastopoulos, Guevremont, & Fletcher, 1991; Becker et al. 2013; Dopheide & Pliszka, 2009) . Impaired inhibitory control has been suggested to be one of the key cognitive characteristics associated with ADHD (Barkley, 1997) . Interference control, a form of inhibition, refers to the ability to suppress distraction by stimuli that are irrelevant to the task at hand. Interference control is typically assessed with Stroop color-word tasks (Stroop, 1935) . Meta-analyses of this task show that interference control is indeed compromised in ADHD, yet the effect sizes are small (Lansbergen, Kenemans, & van Engeland, 2007; van Mourik, Oosterlaan, & Sergeant, 2005) . This may be unexpected, because age-inappropriate high distractibility is one of the main criteria for ADHD according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR and DSM-V) (American Psychiatric Association, 2000 .
One potential explanation is the fact that the standard Stroop task uses "neutral" distractors (color words), which do not carry extra relevance to individuals with ADHD. In contrast, the well-established attentional bias Stroop task requires participants to name the font colors while ignoring the semantics of disorder-relevant distractors (words). Specifically, words referring to connotations relevant to the individual have been demonstrated to cause more interference than neutral words (Mathews & MacLeod, 1985) . This concept has been widely applied to the investigation of psychiatric disorders (for reviews, see Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & Van Ijzendoorn, 2007; Williams, Mathews, & MacLeod, 1996) . These studies confirm that in anxiety and mood disorders or alcohol dependence, disorderrelated words caused more interference in patients than in healthy control groups. This is typically interpreted as an attentional bias towards disorder-relevant cues (e.g., the word "alcohol" attracts more attention than the word "table" from someone who is alcohol dependent than from someone who is not). Attentional biases in psychiatric disorders are thought to play an important role in the persistence of the disorder (for a review and a meta-analysis, see Field & Cox, 2008; Field, Munafò, & Franken, 2009 ).
In addition to relatively weak inhibitory control, altered motivation has been theorized to play a key role in ADHD (e.g., Barkley, 1997; Haenlein & Caul, 1987; Sagvolden, Johansen, Aase, & Russell, 2005; Sonuga-Barke, 2005 ; for empirical reviews, see Luman, Oosterlaan, & Sergeant, 2005; Luman, Tripp, & Scheres, 2010) . A recent meta-analysis on experimental studies demonstrated that children with ADHD show impaired inhibitory control during non-reinforced conditions, and that reinforcing correct inhibition leads to the normalization of inhibition to the baseline level of the performance of typically-developing controls in children and adolescents with ADHD (Ma, van Duijvenvoorde, & Scheres, 2016) . In addition, Geurts, Luman, and Van Meel (2008) indicated larger positive effects of social motivation on interference control in children with ADHD compared with controls. Together, these studies suggest that inhibition and interference control deficits in youths with ADHD may be modulated by motivation.
However, interference control deficits in individuals with ADHD are only small to moderate when measured with Stroop tasks (containing abstract, neutral distractors such as color words; e.g., Lansbergen et al., 2007; Van Mourik et al., 2005) . One factor which potentially contributes to this modest effect size is the use of neutral distractors, as multiple studies have shown that healthy individuals are less successful at ignoring or inhibiting their response to a stimulus when that stimulus has appetitive properties compared with when it has neutral properties (e.g., Krebs, Boehler, & Woldorff, 2010; Mogg, Bradley, Hyare, & Lee, 1998; Somerville, Hare, & Casey, 2011) . Individuals who show reduced cognitive control may be specifically susceptible to responding to appetitive stimuli. For example, individuals with low cognitive control show more unhealthy food intake when hungry compared with individuals with higher cognitive control (Nederkoorn, Guerrieri, Havermans, Roefs, & Jansen, 2009 ). The question arises as to whether or not the interference control deficit in individuals with ADHD can be exacerbated when appetitive distractors are used. Because of the relationship between ADHD and altered motivation, this study investigated whether motivational words (appetitive and aversive) are more distracting/detrimental to interference control in children and adolescents with ADHD compared with controls. The use of such disorder-related distractors in a Stroop task increases task validity and thus it was hypothesized that it would enhance the ability to discriminate between ADHD and control groups. Due to the altered reward-sensitivity that is associated with ADHD, it was expected that using appetitive words as distractors would increase distractibility compared with neutral words, especially in individuals with ADHD. In order to examine valence specificity, aversive words are additionally compared with neutral words. While, in absolute terms, classic Stroop color-word tasks lead to more interference than attentional bias Stroop tasks, which include non-color-words, this study investigates whether appetitive/aversive distractor words in the Stroop task better distinguish between ADHD and control groups than neutral distractor words.
As there is increasing awareness that the field of psychiatry benefits from using dimensional approaches (e.g., Hyman, 2007; Robbins, Gillan, Smith, de Wit, & Ersche, 2012) , this study additionally examined the relationship between ADHD symptom dimensions (inattention and hyperactivity/impulsivity) and the effects of appetitive/ aversive distractors on interference control. An additional reason for using this approach is that it makes it possible to examine the effects of ADHD symptom dimensions separately. This is relevant because altered motivation in ADHD may be more strongly associated with hyperactivity/impulsivity than inattention (e.g., Castellanos, Sonuga-Barke, Milham, & Tannock, 2006; Scheres, Tontsch, Thoeny, & Kaczkurkin, 2010) .
It was hypothesized that (1) individuals with ADHD would demonstrate weaker interference control than controls, (2) attentional bias to motivational cues (appetitive words) would be detrimental to interference control, and (3) this effect would be exacerbated in individuals with ADHD and higher levels of hyperactivity/impulsivity.
Method

Participants and Selection Procedure
Children and adolescents with and without ADHD between 9 and 17 years of age were recruited. Participants with ADHD were recruited via the Child and Adolescent Psychiatry Department at Radboud UMC in Nijmegen, The Netherlands. The control participants were recruited via local advertisements and schools.
Clinical assessment was conducted as follows. All participants with ADHD had been previously diagnosed by accredited clinical psychologists/psychiatrists who had based their diagnostic decision on a combination of observations, interviews, and questionnaires obtained from parents and teachers. The diagnosis of ADHD was then reconfirmed at the time of the study using a structured parent interview: the Diagnostic Interview Schedule for Children -Fourth Edition (DISC-IV; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) . The Dutch version of the Child Behavior Checklist (CBCL; Achenbach & Edelbrock, 1991) was included as an additional screening instrument. Participants with ADHD who met psychiatric disorder criteria other than ADHD on the DISC-IV or CBCL were not included, with the exception of participants with ADHD with comorbid oppositional defiant disorder (ODD, n = 9; comorbid conduct disorder [CD] did not occur in this sample) because of the high comorbidity rate. The Disruptive Behavior Disorders Rating Scale (DBDRS; Oosterlaan, Scheres, Antrop, Roeyers, & Sergeant, 2000) was used as descriptive instrument (Table 1) . Children with ADHD who used psychotropic medication other than psychostimulants were excluded from participation, and those who were using psychostimulants (n = 20) discontinued their medication 24 hours prior to testing (Greenhill, 1998) .
Controls were excluded if they met criteria for psychiatric disorders on the DISC-IV, the DBDRS or the CBCL. Participants in both groups were required to have an estimated IQ>75 based on the vocabulary and block design of the Dutch version of the Wechsler Intelligence Scale for Children -Third Edition (WISC-III; Kort et al., 2002) . This estimation has an acceptable reliability and correlates highly with full-scale IQ (r= 0.86; Sattler & Saklofske, 2001) . A total of 16 participants with ADHD and 3 controls were excluded because they met the abovementioned exclusion criteria. The final sample consisted of 75 children and adolescents (ADHD group, n = 37; control group, n = 38). The groups did not differ on gender and age (Table 1) .
The Stroop Tasks
Comparable to the original Stroop task (Stroop, 1935) , the experiment began by naming the colors of 100 solid rectangles (baseline color card). The color card was administered once and served as a manipulation check to assess if completion times on the interference cards were indeed slower than just naming colors without any interference. After the color card, participants read aloud 100 words written in black (word cards). Next, they received an interference card with the same words as on the word card, but printed in different font colors (for an overview of the stimuli, see Figure 1 ). For the interference card, participants were instructed to name the font color (red, yellow, blue, or green) as quickly as possible while ignoring the semantic meaning, and to make as few errors as possible. The word card was always administered prior to the interference card and served to prime the semantics of the words. Stimuli (Calibri font, size 16) were presented on white A4-sized landscape format cards in a randomized order. Each row contained 10 stimuli. Participants were instructed to perform this task under four conditions: the appetitive words condition, the aversive words condition, and two neutral conditions, one for each motivational condition (appetitive/aversive). Importantly, words on the neutral cards were matched to the words on the motivational cards in word length and frequency in the Dutch language, as these have been shown to influence word recognition (Larsen, Mercer, & Balota, 2006) . The order of the conditions was counterbalanced using a Latin square design and was equal for each group, χ 2 (1, 7) = 4.58, p = .845. The card completion time (in seconds) and the number of errors were recorded for each card. Participants with invalid scores due to skipping or doubling a word row were excluded from analyses. This group composition change did not lead to differences in the results for IQ, gender or age.
Procedure
This study was approved by the local medical ethics committee (CMO 2011/402) as conforming to the Dutch Act on Medical Research Involving Human Subjects. Informed consent was obtained from all participants and their parents. The study consisted of three consecutive test sessions. During the first session, participants completed the WISC-III and the Stroop task while parents were administered the DISC-IV, the DBDRS and the CBCL.
During subsequent sessions, the participants performed the tests that are reported elsewhere. Each session was 1.5 to 2.0 hours in duration, and the sessions were scheduled approximately two weeks apart. The tests were conducted in the behavioral labs of the Behavioural Science Institute of the Radboud University Nijmegen, which provide a quiet, controlled environment devoid of window views and other distractions. Families received €30 for the completion of all sessions.
Data Analyses
Interference Check and Baseline Color Card Performance To first confirm that each of the four interference cards indeed showed an interference effect, repeated-measures analyses of covariance (ANCOVAs) with age as a covariate were used to compare the baseline color card (naming the colors of 100 solid rectangles) with each interference card. This was carried out for completion times (CT) and/or number of errors. Interference effects were expected for all four interference cards, including the neutral cards. In addition, group differences on the baseline color card were examined. Errors and CTs on the baseline color card were therefore submitted to a univariate ANCOVA with group as an independent variable and age as a covariate.
Second, group differences in interference control were assessed using CTs and errors on neutral cards independent of valence to avoid interaction effects. The advice of Lansbergen et al. (2007) was followed by quantifying interference control as ratio scores. Ratios were used because ADHD groups are typically slowerindependent of interference control compared with controls, and ratios avoid transformation-dependent results (Lansbergen et al., 2007) . The ratios were calculated as:
Ratio ¼
Baseline color card Neutral interference card and were conducted separately for CTs and errors for both neutral cards (matched to appetitive card, and matched to aversive card). Note that a ratio score of 1 indicates that there was no difference between the two cards. The ratio scores were log transformed to make sure that ratios > 1 are comparable to ratios < 1, and that the ratios were normally distributed. Univariate ANCOVAs with age as covariate were used to assess the group differences. Only neutral cards were used for this comparison in order to avoid interaction effects with appetitive and aversive cards.
The effects of ADHD symptom dimensions were explored, in addition to the group comparisons. Univariate ANCOVAs were used to examine the effects of the ADHD symptom dimensions 1 of inattention and hyperactivity/impulsivity on baseline color card performance and interference control (ratio scores), while controlling for age.
Stroop Task Main Analyses
First, tests were conducted to establish whether or not the valence manipulation had worked as intended. It was expected that appetitive and aversive words would result in more interference than neutral words. Repeated measures ANCOVAs including age as a covariate were used to examine the differences between the valence interference cards and their matched neutral interference cards. These tests primarily served as task manipulation checks and were conducted both across and within groups. Second, the main research question was examined, namely whether or not the groups differ on the extent to which appetitive and aversive words led to interference compared to neutral words. Therefore, the ratio scores for both valences were computed as follows:
Ratio ¼ Neutral interference card Valence interference card :
These ratio scores were log transformed and submitted to an ANCOVA, with group (ADHD and control) as the between-subjects factor, age as a covariate, and the age × group interaction as an additional factor. Age was included in these analyses because it might interact with group on interference control, for example as a result of delayed (prefrontal) cortical brain maturation in ADHD (e.g., Shaw et al., 2007) . Unrestricted by categorical boundaries, dimensional analyses assessed the relationship between ratio scores and ADHD symptom dimensions (inattention and hyperactivity/impulsivity) across all individuals. 2 To this end, ANCOVAs were conducted with the inattention or hyperactivity/impulsivity DBDRS scores as the predictor, age as a covariate including its interaction with the predictor, and ratio score as the dependent variable.
Results
Interference Check and Baseline Color Card Performance
The descriptive statistics of the CTs and errors on the interference cards are presented for each group in the supplementary materials Table S1. All interference cards (neutral words, appetitive, and aversive words) showed slower CTs when compared with the baseline color card, with substantial effect sizes. This demonstrates that even words that are not color names lead to interference. In addition, older participants were faster on all cards (color cards and interference cards, all ps < .01, all η p 2 s > .37) and showed less difference in CTs for the interference cards in comparison with the baseline color card (all ps < .01, all η p 2 s > .12). No significant age effects were found on errors. The ADHD group was slower than the control group on the baseline color card, (F (1, 69) = 5.95, p = .01, η p 2 = .08), but did not make more errors, (F(1, 69) = .75, p = .39, η p 2 = .01). There was no interaction between age and group on baseline color card CTs, (F(1, 69) = 1.76, p = .19, η p 2 = .03), or errors, (F(1, 69) = 2.41, p = .13, η p 2 = .03). The dimensional analyses revealed that there was an effect of symptom dimension on baseline color card CTs of hyperactivity/impulsivity, (F(1, 60) = 4.80, p = .03, η p 2 = .07), but a weaker relation with inattention, (F(1, 60) = 2.86, p = .09, η p 2 = .05). Interference control ratio scores (baseline color card divided by neutral cards) did not show significant associations with ADHD dimensions (all ps > .09).
The Stroop Task
After data inspection, one extreme outlier (more than three interquartile ranges above the median) for the CT ratio scores of appetitive words (a control participant) was excluded, along with two extreme outliers for error ratio scores of appetitive words (both control participants). The descriptive statistics of log ratio scores are presented in Table 2 . As expected, the appetitive words showed more interference than the neutral words on CTs, (F(1, 67) = 12.75, p = .01, η p 2 = .16), but not on errors, (F(1, 66) = 3.58, p = .06, η p 2 = .05). Unexpectedly, aversive words showed less interference than neutral words for CTs, (F(1, 68) = 29.36, p < .01, η p 2 = .30), and errors, (F(1, 68) = 5.21, p = .03, η p 2 = .07). The interference was present in both groups.
Contrary to the hypothesis, the ANCOVAs showed no effect of group on the appetitive or aversive word ratios compared to the neutral condition: appetitive CT, (F(1, 65) = 0.35, p = .56, η p 2 = .01), appetitive errors, (F(1, 64) = 1.59, p = .21, η p 2 = .02), aversive CT, (F(1, 66) = 3.93, p = .05, η p 2 = .06), aversive errors, (F(1, 66) = 1.18, p = .28, η p 2 = .02). This suggests that the interfering effects of appetitive compared to neutral words were not significantly different between groups (Figure 2) .
No main effects of age or interactions between age and group were found for ratio scores for CTs and errors in both the appetitive and aversive word conditions (all ps > .18, all η p 2 s < .028). Note. CT = card completion time in seconds. Ratio scores were calculated as the CT of a valence card divided by the CT of the neutral card, followed by log transformation. The same was done for errors.
Dimensional Analyses
Inattention and hyperactivity/impulsivity symptoms correlated highly with one another, r = .86, p < .01. For CT ratio scores in the aversive condition there was a main effect of inattention, (F(1, 58) = 8.15, p = .01, η p 2 = .12), and hyperactivity/impulsivity, (F(1, 58) = 11.52, p = .01, η p 2 = .17), indicating that the aversive words had a facilitating effect on the CT with increasing levels of ADHD symptoms (Figure 3) . No significant associations were found in the appetitive condition for inattention, (F(1, 57) = 1.00, p = .32, η p 2 = .02), or hyperactivity/impulsivity, (F(1, 57) = .56, p = .46, η p 2 = .01). No significant effects of inattention and hyperactivity/impulsivity were found on error ratio scores for appetitive words-inattention, (F(1, 57) = .21, p = .65, η p 2 = .01), hyperactivity/impulsivity, (F(1, 57) = 0.01, p = .91, η p 2 < .01)-or aversive words-inattention, (F(1, 58) = 1.62, p = .21, η p 2 = .03), hyperactivity/impulsivity, (F(1, 58) = 0.29, p = .60, η p 2 = .01). Again, no significant effects of age or interactions between age and symptom dimension were found (all ps > .24, all η p 2 s < .02).
Discussion
This study aimed to investigate whether interference control in children and adolescents with ADHD was exacerbated by appetitive distracting words. It was hypothesized that (1) appetitive words would cause more interference as compared to neutral words for all participants, and (2) that this detrimental effect of appetitive words on interference control would be stronger in children and adolescents with ADHD than in controls. To investigate whether the effect of appetitive words was valence-specific, the effects of aversive words were also examined. First of all, performance (CTs and errors) on all interference cards-including appetitive, aversive, and neutral words-differed from performance on the baseline color card (simply naming the colors of rectangles), with substantial effect sizes. This concurs with early research demonstrating that any common word, not only color words, produces interference (Klein, 1964) . Importantly, this result confirms that the Stroop task indeed measured interference control.
Second, as expected, appetitive words had detrimental effects on interference control, reflected in slower CTs and more errors. This finding indicates that the task manipulation of appetitive words was effective. However, the primary hypothesis has not been confirmed; the detrimental effects of appetitive words on interference control were not Figure 3 . Scatterplots depicting the relationship between the CT log ratio scores and ADHD symptoms (inattention and hyperactivity/impulsivity) as measured using the DBDRS for (a) appetitive CT log ratio scores and (b) aversive CT log ratio scores. exacerbated in the ADHD group. The ADHD group also did not show an interference control deficit, as measured with ratio scores between the interference cards with neutral words and the baseline color card. Lansbergen et al. (2007) showed in a meta-analysis that, when using ratio scores as with the present study, interference control deficits were present in individuals with ADHD. However, the present findings do not support this, as this study found that the ADHD group was overall slower than the control group but that there were no specific interference control deficits. This is in accordance with the findings of van Mourik et al. (2005) , who reported that general slow performance in ADHD groups showed a larger effect size than interference control deficits. This suggests that general slowness in information processing may be a more robust characteristic of those with ADHD than difficulty with interference control (however, see Willcutt, Sonuga-Barke, Nigg, & Sergeant, 2008) . This general slowness is thought to be due to non-optimal energetic states (i.e., arousal, activation) associated with ADHD, or an inability to maintain a stable reaction time over trials (Sergeant, Oosterlaan, & van der Meere, 1999; Tamm et al., 2012) . The current data suggest that using appetitive, distracting words-as measured with a Stroop color-word task-can hamper interference control, but that this is not a more sensitive approach for distinguishing children and adolescents with ADHD from TD individuals.
Unexpectedly, aversive words had facilitating effects on interference control, reflected as faster CTs (but not reflected by a change in errors). This finding contradicts the attention bias theory, which suggests that meaningful words draw attention and may therefore interfere with the task at hand. Furthermore, using a dimensional approach, it became apparent that the facilitating effect of aversive words was stronger with increasing ADHD symptom scores (medium effect sizes). Interpreted within the attentional bias account, this facilitation effect suggests that aversive words are even less relevant for those with more ADHD symptoms than for individuals with fewer ADHD symptoms. There are, however, several alternative theories that could account for both the appetitive as well as aversive effects in the current study. A few accounts are discussed below, and a section on how these accounts may explain the relatively strong facilitating effects of aversive words with higher levels of ADHD symptoms is presented, as this may guide future studies.
The present findings match the idea that frequent, uninterrupted exposure to stimuli of one type of valence may induce mood effects (Ben-Haim, Mama, Icht, & Algom, 2014; Richards, French, Johnson, Naparstek, & Williams, 1992) . The "mood as information theory" (Clore, Schwarz, & Conway, 1994; Schwarz & Clore, 1983) proposes that mood states inform the individual of environmental demands to alter the current situation: a positive mood signals that no change is required, leading to a downregulation of cognitive control, while a negative mood signals a need for adaptation, and therefore cognitive control is up-regulated to do so. There is a large body of work of mood effects on cognitive control confirming this effect (e.g., Dreisbach & Fischer, 2012; Mitchell & Phillips, 2007; van Steenbergen, Band, & Hommel, 2009 . Mechanistically, negative mood reduces the range of action tendencies and enhances focused processing, while positive mood induces global processing (Fredrickson & Branigan, 2005) . Applied to the current study, the global processing of a stimulus could lead to relatively more processing of the irrelevant dimension (words) and thus diminish interference control in the appetitive condition, while aversive stimuli enhance focus on the relevant dimension, thereby facilitating interference control.
An alternative explanation for the differential effects of appetitive versus aversive words on interference control is that the unpleasantness of the aversive semantics could have induced more effort recruitment for the active suppression of the words (while the pleasantness of the appetitive semantics could have induced less effort recruitment for active suppression; Mathews & Sebastian, 1993; Williams et al., 1996) . In other words, by increasing the effort expended in naming the color, attentional bias can be overridden (see the connectionist model of Cohen, Dunbar, & McClelland, 1990) . It is also possible that individuals benefit from aversive words because these words are stimulating rather than distracting per se, in line with the optimal stimulation theory (Zentall & Zentall, 1983) and the cognitive energetic model of ADHD (Sergeant, 2005) . Perhaps aversive words-but not appetitive words-lead to a more optimal arousal level, which in turn leads to better performance. Another alternative interpretation is an approach versus avoidance tendency. Appetitive words may have induced approach behavior, thereby attracting attention to the distracting words while increasing the demand on task performance (color naming) and resulting in poorer interference control. Aversive words may have induced avoidance behavior, thereby decreasing the demand on color naming and resulting in better interference control (Hare, Tottenham, Davidson, Glover, & Casey, 2005; Koch, Holland, & van Knippenberg, 2008; Puschmann & Sommer, 2011) .
In addition to these alternative accounts, the mood-as-information theory would suggest that the mood effects evoked by negative words are stronger as ADHD symptoms increase, i.e., those with higher levels of ADHD symptoms increase their cognitive control to a larger extent in response to negative stimuli than those with lower levels of ADHD symptoms. Alternative interpretations include: (1) higher levels of hyperactivity/impulsivity and inattention were associated with a larger increase in applied effort in the context of aversive words; (2) higher levels of hyperactivity/ impulsivity and inattention were associated with a larger increase in arousal or activation in response to aversive words (in other words, these individuals may have benefited more from aversive words because it led to a more optimal energetic state for performing the task at hand); and (3) higher levels of hyperactivity/impulsivity and inattention were associated with stronger voidance of aversive words, in turn facilitating color naming. Skin conductance or pupil dilation measurements may help to investigate the involvement of arousal in future studies.
The lack of evidence for a deviant attentional bias toward appetitive/aversive words in the ADHD group was contrary to the formulated hypotheses, but may be in line with recent ADHD studies which assessed the attentional bias effect using positive and negative emotion words, designed to relate to the emotional lability that is associated with ADHD. Specifically, both Posner et al. (2011) and Passaroti et al. (2010) reported no attentional bias to emotionally relevant words in individuals with ADHD compared to TD controls, despite group differences in brain activation patterns. These findings can be supported by recent studies which demonstrated that cognitive control deficits and altered reward sensitivity are independent characteristics in those with ADHD, which do not often co-occur within the same individuals (Coghill, Seth, & Matthews, 2014; de Zeeuw, Weusten, van Dijk, van Belle, & Durston, 2012; Fair, Bathula, Nikolas, & Nigg, 2012; Sjöwall, Roth, Lindqvist, & Thorell, 2013; Solanto et al., 2001; Sonuga-Barke, Bitsakou, & Thompson, 2010) . The current study distinguishes itself-and adds to this knowledge-through valence-specific effects of distractor words on interference control in ADHD groups compared with controls. The interpretation of the facilitating effect of aversive words remains speculative, and future research is needed to replicate these findings and examine which mechanisms (mood effects, effort/arousal effects, avoidance effects) underlie this facilitation effect. The present observation that individuals with higher levels of hyperactivity/impulsivity and inattention show larger improvements in interference control in certain contexts suggests that inhibitory control in these individuals is flexible, and that there is room for improvement.
Conclusion
In conclusion, the present findings reveal that interference control in children and adolescents with ADHD is not exacerbated by appetitive distracting words. Specifically, the appetitive words were not significantly more distracting for the individuals with ADHD than for the controls. The aversive words were found to be facilitating rather than distracting, and this effect of aversive words appears to be stronger in individuals with more ADHD symptoms. This pattern of results cannot be fully accounted for by the attention bias view, but is supported by other frameworks such as the mood-asinformation theory.
